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. in exploration of specific deficits of learning 
disabled children, especiallT in the aoditory systea, is (resented in 
this paper. Disorders of attention, perception, phoneaic and visoal 
discrisination^ seaory, and syabolization an'd ccnceptnaliaation are 
considered. The paper develops several gaesticn's for teachers of 
learning' disabled children' to consider nhen developing pxcjgraas of 
reading instraction: (1) that is the natoze of the input stlaolation? 
(2) Bhat is the expected response fron the chi>ld? (3) Bhat is the 
natare/of the vocabulary? (4)' Bhat is the nature of the sentence 
siructorsr and is it coaparable to the child's language? (5) Is the 
■aterial in keeping with the child's level cf experience and m 
injberest? and (6) Bill the teaching aethod require diductiie or^ 
inductive thoa^t pr-ccesses (are the reading r<rles learned explicitly 
or inpllcitly) ? Oth«x factors to* be considered include specific- 
aspects of the reading aat^rials (sise cr print, aaount of material 
on the paae, story length, and nature cf theNfictares/illastraiions) ^ 
level of intetl^ii^ence, language, and experience, oiscassica fclloaing 
presentation of the paper is included. (BLr 
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Thlg paper vas presented at the cor^erence on Thecry and Practice of 
j Beginnicg Beading Instruction, Unlversit^r of Fittst'orgh ,^ Learning Research 
\^ and Development Center, y^y 19'^6. 
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PROCESS DEFICITS 1^ LEAIUnNG DISABLED CHILDREN 
AMX IMPLICATIOIIS FOR READING 
Doris J. Johnson 



In recent years considerable attention has been given to children who 
mxB underachieving in our schools. Special services, teacher preparation 
programs, legislation and research 'studies have been initiated in order to 
provide for children with unique needs. The problems are highly complex 
because underachieyctnent taay result from a variety of causes including^ sen- 
sory impainacnts, mental retardation, emotional disorders, lack of stinula- 
tion and specific learning disabilities. Thtis, it is frequently necessary 
to have comprehensive diagnostic services to 4etermine why a child is not 
learning. The ultiiaate goal is to develop an educational plan designed to 
Beet the child's cognitive and affective needs. ' 

Although it is clear that some children have nultlple problems, the 
focus of this discussien is on children who are classified as having a lekm 



ing disability. 

r 

The tena learning disabilities. In this discussion, will be used as 

defined In the Education of the Handicapped Act, Part G (P.L. 91-230). 

•Hailrfrcn with specific learning disabilities exhibit a disorder In 
one or more of the basic psychological .processes involved in undcr^r 
•tending or In using ti^ltten or spoken language. These ftay be mani* 
fested In disorders of listening, thinieing, talking, reading, writ- ^ 
lag, spelling. or atithiactlC5_Thcy include concfitidns wtiich have been 
%tferred to as perceptual handicaps, brain, in jury, minimal brain dys- 
fwictloQ^ dyslexia, developmental aphasia, etc. Tlicy do not include 
iMralnf problcxis ^ich arc due primarily to visual, hearing or motor 
lumdlcaps, to mental retardation, cn^tional disturbance or to cnviton- 
Mfttal disadvantage.** (Hational Advisory Canit tee on Handicapped 
Children, 1968.) 

• .3 •. ' ,■ : • 
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Although there are oany persistent questions and problems related to 
the definition^ cost special, educators recognize that there are children who 
hdve difficulty learning even though they have good mental ability and mo- 
tivation. 

♦ Tlic population of children with learning disabilities is heterogeneous. 
Sooe have problems understanding or using spoker! language; others speak veil 
•but cannot read^ ^^^H others have no problems reading but they are unable 
to express ideas in w^riting. Because of the complexity of the ^ynbol sys- - 
terns that children are expected to' learn and because of the variability with- 
in the group, the^age of identification will vary. Some youngsters, partic- 

- ularly those with language disorders^ may be identified during the px^eschooln* 
yearr whereas others nay not encounter difficulty- until third or fourth grade 
when they are expected to acquire more abstract vocabulary or write lengthy 
coczp08itions# • ' . 

\ ■ 

Mtay, but ^ot all children with learning disabilitidp encounter diffi- 
culty learning to read. Because reading requires conplex auditdry, vtsnat, 
linguistic and cognitive skills, 'it is apparent that chlfliren who have one 
or Bore deficits in processfng tnformatipn are apt ta have |>robleias 'at some 
point while they are learning to read. Hoover, th^ nature of tljeir prob- 
leas wilj vary. Those who have strong visual TDeiDory abilities but poor au- 
ditory analysis skills may do fairly well if they are first introduced to 
a lAiole word - sight approach to. reading. They' may have problems, however, 
when asked to rhyme or to generalize from a Known word to an unknown word. 

Likewise, a child with coQq>rchcnsion problems may da' quite well on audXtory- 

* » ♦ * ^ • 

visual association tasks bfut be unable to interpret what lie reads. 

At tha present tiipe extensive research, remains to be done, firm 

» « • 

. CMplttSions can be drawn with regard to prediction of reading failure nor 



the ©ost effective fonas of Instruction for various children. We netfd com- 
prehensive, longl^^rfinal studies of both efficient and inefficient readers 
to detennine which conbination of skills are necessary for virious' facets 
of reading including decoding and coraprehension. -It is doubtful that siin-» 
pie corrplatiort^l* studies can provide us uith all of the relevant informa- 
tion needed. Cluster analyses may be necessary- to detennine vhich conbina- 
tlon of strengths and weafcnesses are found a»ong good and poor readers. 
It Is my Impression that we need ,to investigate the child^s deficits in re- 
latlon to/his strengths — or his 'low abilities in relation^t<?_lnt'egrit ies^ 
Certain children with minor processing defi^cits .tiay rocpens^te for prcblens 
If they have strengtlhs iir other areas. For exanple, some with p^Qsr pborienic 

discrimination may actually ir.provc when reading (the printed word) is tn- 

, - ' 

troduced. They have good visual skills which permit them to detect differ- 

• ■ 

ences they do not i>erceive auditorily. 

Research on children with specific learning disabilities is cmerjging, 
but It Is difficult to analyze and cacapare the findings in the studies be- 
cause the populations and procedures are not always well defined^ Intelli- 
gence Is not always considered, and when it Is, the mea'^ures used to assess 
vental ability vary greatly. Thus the composition of the groups may be quite 
different^ Studies which include children on the basis of average nonver- 
bal intelligence may yield quite different results froo those In which audi- 
tory verbal measures are used for selection ctlterlon. 

Another reason ior variability of results concerns the nature of the 
axpcriocntal tisks. For example , on tests of auditory discrimination, the 
cognitive requlrcsmcnts for comparing two words (•*Do these sound the same or 
different? cub cup'O ^re quite different froB those In which the child 
la asked to point to a picture ("Point to cup — cub"). Morcovo^* some tests 



iit'illze nonncaningful stiiruli such as. nonsense -^llablcs whereas others use 
real words. Thus, in order to compare result^one inust know very specifi- 
cally \jfaat the child was asked to do and how he was asked to rest>ond. Nomen- 
clature '»also-varies^. For example the term "perception" is used in inany dif- 
ferent way€, varying from a siinple, low. level response to relatively high 
levels of cognition. . - ^ , 

>Stiljl another factor pertains to the parameters ' of reading that were 
©ca^red In various correlational studies. It is Important to know whether 
certain auditory processes were correlated with oral reading, or silent read- 
ing, with reading of single words or context, and with coinprehetision of facts 
or general significance of th,e contejit. * ^ 

m , 

Given these* issues, it is difficult at the present tine to draw firm 

concluslonsiregardirig the relationships between specific deficits in percep- 

• . • . . « , 

tion, iDeaory or other co^itive processes a^d the reading problems of leaim- 

Ing disabled children. Nevertheless, I vfill discuss sone of the disturbances 

particularly those in the auditory system, that seem to interfere with tt|e 

acquisition of reading skills. Sotae of these problems p^,rsist through the 

adolescent and young adult years; hence, special attention should be provided 

In the early grades. /- 

f 

Our orientation is one that views the child as an "Information proces- 
sor,." as one who has multiple modalities for input and output of information, 
and one who has the potential for a variety of complex integrative networks. 
Thust we begin an investigation of children we want to know vhich systems 
for Input are ij^tact and which may be less efficient. We* also want to know 
Which nodes of response arc available. In addition we are concerned with 
tha type of information the q/illd Is able to process, particularly verbal- 
afi4 niMivtrbal*. ' / 6 
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Frames of Reference for €htld StM^ v 

_ __ ^ . ^ ^ 

Several theoretical fr-aros of reference serve as the basis for our eval- 
oat^ion of learning disabled children. The first pertains td tke broad ca't- 
^gories of ."input IntegratiOT and output." The diagnostic educator 
it concerned with vhether a child h^s a disturbance at the level of inputs 
Integration^ or output whether he has difficulty receiving and assinilat- 
ing the information he receives or whether he xmable to retrieve and ex- 
press that which he knows. Generally, the child who has .difficulty under- 
standing will also have United expression. That is, a disorder of input 
limits the output. Thus the child who fails to cocprehend spoken words can- 
npt be expected to express riore than he receives. .Similarly, the child with 
p a reading disorder cannot be expected to us/& written language even though 
he may be able to copy words. ^ In contrast', there are- children who have ad- 
equate receptive capacities but cahinot encode ^heir ideas intb oraj or wrlt- 
,teQ {orm. For example, a child kith a word retrieval probleni loay co^nprehefid 
language but be tmable to spontaneously recall words h^ wishes to use. Sim- 
llarly those %rtth severe audltory-iaotor integration disorderj^^ apraxia 
way be unable to speak thou^ they can coo^prehend or read silently* Thus» 
it is necessary to do as cbmplete a "systems analysis** as possible — to 
determine which channels are efficient fot decoding and encoding various 
types of information, • , 

A Mcond form of reference pertains to the semi-autonopous systems con- ' 
cmpt of Bebb (1963) • He proposes that the Ufain is made up of scmi-indcpcndcnt 
^ aystCMt and that at times, a given system such as the auditory or the visual 
ays^^m functions semi-indcpcndcntly from othcri* At times one system func- 
tiofia la a wppleatentrnvf way ^th another^ and At tlmns all. systems function 
* latarral^tedly, Dlagnostically and edxicationally this concept has many (jbP> 



plications (Johnson and Myklebtist, 1967). Each psychosensory system is ap- 
praised as it functions sexal^-autonociously , in coordination with another sys- 
ten» and as all of the systcr:!^ function siciultancously • Ir our evaluations . 
we try to ascertain whether a child can perceive, rencmber, and interpret 
vhat he hears, sees, or feels. We also explore the ways in which the sys- 
tems work together. This being the case, ve have suggested that three types 
of learning must be evaluated: (1) intrasensory — that is le/irnittg requir- 
ing only one systep such as audition or vision, (2) intersens(^ry learning 
requiring two or more but not all systems, and (3) integrative learning 
requiring all of the. systems functioning as a unit. The major purpose is to 
determine which learning ^circuits" are operative or inoperative. A second 
It to determine Kow the child should be taught, that is, to clarify which 
coc^ination of inputs will facilitate learning. 

In our research, diagnosis, and remediation we have observed that some 
children ate overloaded by mu^tisensory inputs. They become confused if they 
are required to assimilate information through more than one System at a time. 
The information being received through a given sensory channel impedes inte- 
gration of tliat being received through another. The concept of overloading 
has considerable relevance for instructior^.- If a multisensory or VAKT approad 
is used inappropriately, learning actually may be impeded. On the other hartd, 

• some children with learning disabilities cannot profit from intra sensory stim-. 

« 

ulation; they need input from more thaa one modality to help them perceive 
.or 'retain information. This often is apparent among children with severe au- 
ditory disorders. When given an intrasensory auditory task/thcy may fail to 
parccive unless visual stimuli such as objects, pictures, or printed words 

ara placed before then. Other children may not profit from. intrasensory vls- 

* J- 

Ml Information. Thus, they ©ay have difficulty with certain progrmrmcd read- 
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The goal of instruction is to '^balance the input stiiaulation" accordi^ig 
to thij. child's patt^rfi of strength and weaknesses . Typically it is necessary, 
to u»e a series of diagnostic teaching probes in order to determine which, 
conblnation of Inputs^ is more effective, . • . ^ ^ 

. To illustrate this principle, consider the following options or strat- 
egles that eight be used for auditory, perceptual training. • First, one might 
explore intrasensory stiimilation. That is, the child is asked to close his 
eyes and listen for pairs of words or phonefaes that are similar (e.g., "bat - 
b*cIt'*K^^We find tlj^t some children Improve with this approach" because they 
cannot look and listen easily; they seem overloaded with Ihultiple stimulation. 
On one oco^Sion a six-year old boy could not take a hearing test with his 
eyes open; He^closed his eyes and «ised his hand each tiinejie^ heard a sound. 
If children are distractible it nay be advantageous to reduce visual input ^ 
in order to enhance learning. 

A Mcond option voi>ld* utilize visual movement cues. In this instance, 
the teacher asks the child to wat<;h her wnith very closely while she says 
die words. Occasionally it is beneficial to produce the woveaent pattern 
with no sound. After the child see* a difference between the inovement pat- 
txttA of the Wal nechanisa, the teacher says the words and asks the student 
to Indicate whether he can hear the difference. 

A diird optloh ifc tactile or kinesthetic stimulation. The child'a.;at- 
teotlon *i« drawn to the vibrations of the larynx on voiced sounds or to the 
air that is^expelled when producii^ certain plosive sounds. Closely related 
to this is the option of auditory-iiotor productio/. Children are encouraged 
to laltate the words as precisely \js possible 1ft order to obtain better au- 
^itoc7 fdedbaek* ' 
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At other times the teacher may use the printed word. Rather than work- 
ing on Intrasensdry auditory skill? it may be helpful to present pairs of 
• vords and ask the child to see the difference and then fo listen for the dif- 
ference* ^ - . ' 

« 

Finally, rate of aoditory input might be xaodifitfJ^ Some learning dis- 
abled children are unable to process information at the expected rate. There* 
fore, words are said more slowly *in order to detect all of the features* 
Although many teachers may use one or more of these techniones witb all chil- 
dren, our objective is to become as precise as possible in selecting a form 
of input that is in keeping with each child's style of learning* 

^ In our comprehensive "systems analysis" approach we feel it is important 
to study more than modalities of input and output; it is necessary to exam- 
ine .the child?s ability to process varioixs types of information, particularly ^ 
that wdich is verbal and Tionverbal* Although we) recog^nize that many people 
nay use verbal mediatioVi in process^rng certain types of nbnverbal information 

feel that it may be an oversimplification to-sl»ply define^a child as an 
auditory or a visual learner. Rather^ we should ^tempt to describe th^ type 
of infonpation that he can or cannot process. For example, some children 
with severe reading' disorders have superior visual nonverbal abilities*^ They 
have no dl'fficulty with tasks' requiring, perception *or memory of geometric 
designs,', pictures, or block pAttcms. Their major problem seems to be with 
visual verbal learnings In contrast, we see children and adults with severe 
problems in visual nonverbal functions vho have no problems in reading* 0th- 
ari have difficulty with both nonverbal and verbal learning. 

Our diagnostic assessments should include a study of a child's ability 
to conpreheffd and use both verbal and nonverbal symbols^ In addition, ,we 
attenpt to determine whether he can process nmltlple messages. It is clear 

iO 
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that a child must, attend to many features in any communication getting, -Dur- 
ing conversation he must listen t^o.the words but also to the vocal inflection 
andiobs^rve many nonverbal features of tbe speaker. Similarly, when a child 
it reading' or writing he must attend to multiple features. , * . , 

Finally, in' our "systems analysis" we attempt to determine the level, 
of disturbance, that is, whetner the problems result from breakdowns in atten- 
tion, pefception, memory, symbolization^or conceptualization. We recognize 
the difficulty in attempting to draw such distinctions because oi the over- 
lap and interrelationships between these functions. Furthermore, we need 
better measures to assess many processes. Nevertheless, research and clin- 
ical experience indicates th^t further iqvestigat^ion of the following process 
is needed in order to understand the np<i4a.>^f the^ learning disabled child. 

Attention ' 

: r ' 

Kany studies pettaining to the development and disorders of attention 
have been completed during. the paki decade. (Bakan, 1966; Hallahan and Kauff- 
saa, 1976; Dykman, et al., 1971.) The significance of attention for all learn 
ing anA'living cannot be minimized, tcbb (19^8) states that attention is 
Mcessary for all learning if not for self preservation and life itself. 
Indeed^ one might character iza a personality by..attenti6n characteristics, 
that is whether an individual is persistept^ flighty, or easily distracted « 

Attention Improves with maturation, socialization* ^ind* en^iirpraocntal con- ^ 
trols. Most preschoolers are' somcwfiat distractible, but they gradually im- 

fTOim in their ability to fueled certain information and to inhibit that which 

• * t J 

' ^ 9 • , 

la irrelevant* " . ^ • • . 

: ' Frobim of attentlbn have been observed in nan^ learning disabled chil- 
4r«a. ScrottM Mid Ichtlnen (194)) and Crulcjkshaak, et al. ^1961) reported ' 



.• ■ • . . / 

I ■ ' . ' 

thsit distractibility, disinhibition ^nd -perseveration were conroon symptoms . 
aiDong ''brain- injured" children. Subsequently they 'recoimended a highly struc 
tured eriviroranent sd the^child could perform more effectively. Kaliski (1-959) 
Indicated' that it was-necessary to 3tructui:e the child's world spatfally, 
temporally, contextually, and socially. Johnson and Mytlebust (1967.) reported 
that it was. beneficial to structure the environment, materials, and pre sen- 
tation of the^ materials. They emphasized, however, that it is important to 
keep a fluid structure and to ex^jose children to more natural* settings as 
soon as they a^re'able to integrate the experiences. 

Research on the effectiveness of highly structured environments' is some- 
what Hmited. Cpuickshank, jet &1. (1961) used the Strauss ?nd Xeh tinea pro- 
cedures In, a special classroom wi|h a group of hyperactive children and found 
that at the end of one year the subjects were, better able to withstand dis- " 
•tractions. However, at the end of the second ^year without the structured 
environment, the children lost the. advantages they^had gained. Thus, long 
term planning for children with these behavioral tendencies may be needed. 

The role of pharmacology in the manigement of children with attention 
disorders also Is important (Grossman, 1966; .Coftnors, ;973). labile some stud 
leg Indicate improvement In the child's ability to attend with medication 
wore comprehensive long term studies are needed* 

Although not all of the parameters of attention have been delineated 

'%Qar<lner (1966) states that disturbances may occur In (a) selective attention, 

(b) .salntenaiice of attention,' (c) momentary span of- attention — the ability 

to hold'.s6veral -thing/ in mind at one time, and (d) attention deployment - 

■' * ' ' . ' 

the scanning that 'an, individual engages in before making a dcdlslon. TJjls 

■ . A • ' ' * , 

Utter factor is related to' the research on^ impulslvlty :and reflectivity c< 

ducted by Kagan (1965) . He itudled thc$i^ bitiavlors by asking the child to 
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Select a picture from an array that was t'he sanie as the model. His findings 
indicated that impulsive children tended to make more errors thap those who 
^ytr€ reflective. Several researchers who .used Kagan's procedures found that 
learning disabled children ^ere more impulsive ^y||B^M|^eflective thWn nor- 
'"mala (K6ogh ar^ Donlan, 1972; HalJ^ Kauffean aiwBK^1973; Nesbitt, 1974). 
. The lmplica*tions for learning and early re^ditjg tnstruction are appar- 
ent.' Children who have difficulty selecting relevant information or maintain- 

Ing. attention may have many problems in school. Some perform below the level 
« 

of their potential. For example, an impulsive six-year-old made fifteen errors 
on -an auditory discrimination test when^i^ was ^given in standardized ^|rm. 
Later J using a different form*, the-^amiojer held the child's handj'^encourag- 
ing him to looV at all of t^ pictures before responding, and the child made 
only one error. The same child scored at a four-year-level on. a picture vo- 
cabulary test when^no .structure was provided but he achieved at a six-year level 
^etf controls for the impulsivity were used. Group ^ reading readine%s tests 
need*to be analyzed care^lly because some learning disabled children impul- 
sively mark figures without attending to all of the questions add possible 
responses. Similarly, the hasty scanher makes errors vnen be reads and may 
fail to comprehend*. ; , * ' ^ 

. IpforiDation overloading also may be c^sidered a* pa^t of an attention 
ditordeTji though other factors ma^'^^e involved. By overloading we refer to 
^^ituation^ in vhich-^^m child is unable to integrate multiple messages and, / 
^in aoDie instanceay to monitor his.i>erfo?mance. ^One df the" situations where 
we observe overlbading in some children is during, oral reading .in context. 
Sone children seen unab^le to perceive and iisaimilate the visual matej^al, 

A/* * 

retrieve auditory responses and loonltor their performance. They nay be think- 



lug one vord while saying ^SooeChing else. For exaaiple, a student rcad^ 



458 



passage in vhich the word "nuclear" occurred several tiaes^— Eaclv tlinc he 
substituted thejSrd'Wiscular" yet he never corrected ihimself* After ccin- 
pleting the passage we asked hin to listen to a tape recording of his or^l 
reading of the story ind the printed inaterial was removed so he only listened* 
The boy vas quite surprised that he made the error and ^sked, •'Did I really * 
say •muscular'? I was thinking 'nuclear* the whole time*" We have observed 
similar tendencies in other learning disabled children and have found that 
a systematic program of monitoring is very wn^ficial^ Children are asked 
to redd passages; then they listen toJtfteiTtselves on tape, and ti:y to detect 
^meaning errors. Next they listen tp thp^apc lAih the printed passage before 
then and underline or note the erijors. Many students Jiave made marked prog- 
ress with these techniques. 

Although disturbances^f attention may be found in many learning disabled 

^ J ^ r 

chlldi;en we also feel It is critical to examine attention with regard to the 
nature of the cogj^tC^B task. Kagan states that attention Is best when tshe 
iterlal is l^Aeeping with the child's cognitive structure. Attention may 
vane ^en the contei^ is either too difficult or too easy and uninteresting. 
Every teacher is aware of this f^^^ut it becomes more crucial for children 
ffho hatre uneven patterns of development. Careful observation and diagnostic 
teaching Is needed to deteimine which conditions and procedures foster max- 
attention. 



Perception 

Research on the topic of perception is so vast that one cannot review 
Mny of the findings and parameters* There fore ^ only a few areas will be 
41aeossed as they relate to early reading ^instruction and learning disabled 
diildren« 



The first pertains tro the active search for critical attributes as dis- 
cussed by Gibson and Levin (1976). Vhile this is an important factor in the 
perceptxial development of all children^ it appears that the nature of the 
search fieeds extensive study among learning disabled students. .This^need 
became apparent -aUring some of our investigations on crossmodal perception* 
Ekiring the haptic portions. of the* studies we noted that the learning disabled 
childreti exhibited less exploratory behavior than normals of the same age. 
They\ended to be more passive ( Johnson^ 1975) • Therefore, we designed a 
study which involved video-taping of the hands of preschool normal- and learn- 
ing disabled children while they were engaged in the active explbration of 
familiar and unfamiliar objects. We analyzed the number and type of movements 
the part of^he hand. and fingers used during exploration, the length of ex- 
ploration and various verbal responses.* In general, the learning disabled 
c^fldren demonstrated more fixating movements, more pressing, and less edg- 
ing and, seardiing for critical attributes (Johnson. and Jans, 1973).^ They also 
had more difficulty attending to the intrasensory task. Frequently they tried 
to pull the object 'from behind the screen in order to see it. The examiners 
fquod tjiat they had to iay,^T>cn't peak** to the learning disabled childrcta 
May aore times than to the normals* 

Further evidence of ^faulty exploratory behavior among learning disabled 
children came from parent interviews. Blalock and Johnson (1974) designed a 
questionnaire to investigate various aspects of play behavior among preschool 
iMniiiig dis^led children. The results indicated tl\at the parents of the 
leaniag disabled children observed less spontaneous, exploratory behavior 
aad thMt their activities appeared to be more random than' other children 
ifithia the faiaiyl ^ 

More studies of both haptic and visual sear^ behavior are aecessary 

15- ■• • . 



to confirm these prelinlnary findings. - lit addition^ studies o&^ listening 
behavli^r', though much more difficult to design > are needed. yMany* tests of 
perception assess the product of perception; our goal is to determine more 
abou^ the sear^ and hypothesis testing of children v^o are suspected bf hav- 
Ing learning disabilities. It may be that the teacher should foster better 
eseploration and "provide more explicii: statements regarding relevant featuires 
to vhich the ch^ld should attend. 

Phonemic Discriminat^ion . Phonemic discrimination, one aspect of pcrcep- 
tioa, involves t>he ability to detect difference^ between minimally paired 
vords or syllabi^. Essentially tl)e teacher ry^eds to know whether the ^child 
' Cftn dlstlnguishf between those sounds that signal a meaning change in ou^ lang- 
VAge^ Several Investigatots liave studied -this skill in relation to reading 
but the fesultr are Inclusive. Harris (1962,. 1970), Wepman (1960) and others 
report tt\at. childreiv who fail to ^tect (differences in sounds of words may ^ 
have- difficulty with the printed rfymbol. Flynn and Byrne (1970) found that 
rt^rded reaJers^ had more difficulty with auditory discrimination of words, 
nonsense syllabj^s^ and musical pitches than did advanced readers in the third 
grade* Atchison (1975) recently compared the performance of first grade nor- 
Ml and learning disabled children on several phonemic discrimination tasks. 
She ^ const rue CVKd tests to explore various factors including thp number of pho- 
ncslc contrasts in words, position of the contrasting phoneme, and famili:ir- 
ity of stlsxitus Icetns. Learning disabled children ^r formed significantly 
b«lov the noraals but she found that a small sub-group contributed to most . 
of the dl|ference» Fboncmlc dlscrliaination performance did not correlate 
•Ifnlflcafitly with reading achlevc^nt for either grotip of-xtHrldrcn. Both 
norml and learning disabled children perfonned better with lexically famll« 
^^aryords than with unfaailiar Items. This factor Is pdrtlcuUrl]^lmi>ortarit 
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to note if children have a limited vocabulary. Position* of the phoneme con- 
trast also was slgniiicant in Atchison's, study. She found that both nopi^l 
and learning disabled children were more successful in differentiating words 
with initial sounds than vitb final sounds. * . 

Another process emphasized by Gibson and Levin (1975) is analysis or 
segmentation. This involve^ the .ability to separate voris i^to syllables 
or phonemes. The^authors state that "fragmentation and reco^inatlon of 
'sounds appear to be essential for mastery of the speech system and for decod- 

Ing it to written symbols (page 228) the child must be able to hear 

segmentation in what is spoken to him before we can reasonably expect him 
to learn to map the written code to speech or vice versa." But, according 
to Gibson and Levin, ^^ovmg children hJo not automatically analyze the phone- 
mic information in speech^ Before five or so, they do hot always hear words 
as subordinate units." 

• \ 
The importance of segmentation also has been stressed by Lieberman (1971) 

vho states that befor'e a child can map a visual message on the spoken word» 
he has to be consciously aware tliat a word such as "cat" has three elements. 
Stf^ln states that in his experience "everyone who has failed to learn to 
read ^ea the simplest ^rose by the end of the first grade has been unable 
to analyze syllables into phonesaes," (page 321, 19)2). Thes^ observations 
are in keeping with oar clinical experience » Sooie very severe language cases 
caimot even sc^s^i^t ^9rds la sentences — they give evid^ce of this by writ- 
ing 'Siphere** as^ one word.. We also have -seen many adolescents and young adults 
vith severe reading disorders who could not segment words into syllables. 
In aoM-. instances this^problca affects spelling more than, read ing » part icu« 
iarly if the atodent useV visual skills and context. For example, a^ seventeen- 
yaar^old read the months of the yeat^ correctly but he spelled them as he 

17 • ~ 
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segmented them "Sep ter." At tiroes, some students find that the pres- 
ence of the visuaL pattern (the word) may f-acilitate perception of all th^ 
syllables or phoneoes. Thus, the teacher nrust?*^ decide whether to wotk'otl 
intrascnsory^ auditory segmenting^ or to combine the work with the printed ^ 
word, perhaps b^'^^^rescnting the word in syllabic units or in phor^pne patterns 
Typically, we attempt tto assess ^he most efficient stragegj^es during' three 
w^ks of diagnostic teaching, ^ 

Blending is another auditory process that is required for reading, par- 
ticularly if a synthetic phonic method is being used. Although ve have not 
completed the data gatkering and analysis on learning disabled children's 
blending aj^lity, our clinical experience and initial inspection of the data 
indicate that this fs not as great a pr^lem. for- poor readers as is'^segnsent- 
ing* Both processes, however, should be- investigated since decoding requires 
auditory and visual: analysis'* as Veil as auditory synthesis. Because of these 
Intenoodal factors, we feel it is important to deteYmitie first whether th^ 
child can analyze and synthesize words auditorily and then bisensorially. 
In reocdiation, it is our practice to work with thejmedia that is easiest 
for the child and progress to those skills that are more difficult for him. 

Visual Discrimination , Visual discriminatl^A-ta^ks have long been in- 
eluded as a part of most reading readiness tes^ts,^ It is assumed that chil- 
dren need to be able to detect similarities and differences between letters 
«iid words In order to read, , Gibson (1969) and others have. contributed signif 
ic«ntly to our understanding of vlstial perception its development in 
children. For example, Gibson and Levin' (197^ report that children continue 
to progress In the disirimlnation of letter-like forms up to the age of eight 

IKit they fo^nd that tltb children do not confuse many letters even a^t four 

* • • • 

jeara of age#; Calfee, Chapman and Venezky (1970^ ptcs^ntod kindergarten 
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chlladren with various letter matching tasks afid found the ih^jor confusions 
verc on right-left reversals such as b and d. When letter groups were tested/ 
however, ©ore errors were observed. The matcj^ing'of letter strings and worlds 
is iDore difficult for kindergarten children because of the sequencing fac- 
tor (Calfee et al., 1970) • , 

Disturbances of visual perception have been reported among learning 
disabled and dyslexic' children (Orton, 1937; Strauss and Lehtinen, 1947) • 
SymptoDis included reversals, figure-ground disturbance, ^nd faulty sequenc- 
ing* As a result of these problems, various tests have been constructed 
to assess some parameters of visual perception (Frostig, Lefever and Whittle- 
sey, 1966; Qolarusso anrfHacsaill, 1972) and programs of intervention have'' 
been rf cociaended. Visual problems and proc^dQres have been examined more 
carefully in recent years and there is some indication that disturbanjbes 
of visual perception may be found less frequently than opce assumed* More 
difficulties migKt be attributable to linguistic or graphic/sound associations 
than to visxial processes per se. Similarly, the prograas of visual percep- 

9 

tual training that involve practice with- geometric designs and other nonver- 

bal figures have not always proved to facilitate reading acquisition* This 

'^oes not, however, indicate that research on visual perception should be 

vlnlaized* Newer models of perception may be used to study visual infdrma- 

tioD processing in different ways. (Heisser, 1967; Sperling, I960*) 

/ 

Finally^ althou^ many learning disabled children appear to havt ade- 
qoate visual and phonemic discrimination, the spccfial educator always must 
be Mare that Individuals mi^, indeed, have problem at this level, ^nd thaf * 
iaterventioa shoiild be p4r^ded« 
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Memory 

^Tbe research on isemory^ lite that oL perceptiony is so vast and so in- 
terrelated with other cognitive processes that a comprehensive review is 
isip088ible» One needs to consider meisory via various sensory modalities » 
' iBoediate, short term, and^ long term laeinory, recognition versus recall, mem- 
ory for sequence and other parameters. In this presentation, we will high- 
li^ht only a few areas that have been of greatest poncefn in our work with 
children who hav^ reading disabilities. 

In a descriptive study of sixty dyslexic childrea (Johnson and Mykle- 
bust, 1965) reported that auditory memory disturbances predominated over 
visual impairments. As a 'group, the c^ldren were paiticu^rly. deficient 
in Auditory Attention Span for Words frCTn the Detroit^ Tests of Learning Ap»v 
titude (Baker and Leland, 1958),^ Their performance also was poor on Audi- 
tory Attention Span for Syllables. The latter task involves repetition of 
sentences and, therefore, may assess some paraii^ters of syntax as well as 
memory' span. These findings may be related to the fact that over half of 
this group had fiad some problems with oral language acquisition. These find- 
^tngs together with the signifies^ investigations reported in Kavanaugh and 
Matting^y (1972) indicate the iinpbrtance of studying the/interrelationships 
between oral languagje and rc^ding» 

Many studies of memory also lilvolve .the^ retention of Information In 
A sequence. Again^ several investigations suggest that reading disabled 
chlldrto have problteis with temporal sequenclnjg. (Vernon, 1971) • In a recent, 
stu^ of good and poor readers Bums (1975) attempted to- determine whether . 
there were differences ^Inj^equentlal memory according to modality of input 
and output. Subject^' were given sets of dibits auditorily, visually, and' 
blsens<>rlally and with each set of Inputs they were'^atked to glve'^ral and/or 
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written responses. She found that' tihe reading disabled subjects had diffi-* 
culty with iDemory for-a-^ries irrespective of .node of input or output. 

Other indications of sequencing problems were noted in the abllifcy to 
My the days of the week. or months of the year. Only thirteen sxlH^^cts from 
• grotjp of sixty dyslexics were able to say the izKmths ixj order (Jqhnscii 
and Myklebusty 1965) • Dur^^rig rciaediation, the majority of^these children 
vere able to learn the series when the months were said rhytb^cally in groups 
of three. 

Our clinical experience with adplescents and young adults < with severe ^ 
reading disorders suggests that sequencing disturbances pei:sist if-rcmedia- 
^ion is not provided. Many who cane for diagnosis could not say the alpha* 
bet or the nSontbs of the year. They also had difficulty with the repetition 
of vultisyllabip vords^ digits^ and sentences. Typically, those with sequenc* 
Ing disorders mis^order sounds in words when they read and spell, A few, 
hauever, are aided in their temporal sequencing by seeing the printed word. 
They can retain the order of the sounds when they read because they have 
the entire Image before thetf. ^This example again indicated the need for 
diagnostic teachlng^tid the selection of inputs of. Inedia that will facilitate 
learning. 

Aaotl^r type of menory di'sorder found among language and learning dis* 
abled children is the problem of word retrieval, . Many children understand 
vords bift cannot retrieve them for spontaneous coeimmication. As a result, 
tbey may use circumlocutions, substitutions , or pantomime. Some use" an* oyer* 
rfHmd^ce of nonspecific vorda such as "stuff, what-cha«ma*call-it" and non* 
apeeific pronouns (Johnson and Myklcbust , ' 1967) . While these problems fre* 
^pMDtly are associated with auditory disorders, the teacher should be aware 
pf possible relationships with reading. Some youngsters have difficulty with 
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oral reading bup they' can read silently. , Soine may substitute meaningful words 
such as "cat" for "kitten"; others can define the words but cannot pay .them. 
For example, one student §aid when looking at the word "inspection/* "I know 
that It means to ;look over something very careflulXy but I cannot say it^" • 
When learning letter naiaes or sounds, the children njay quickly jkjint to the ^ 
letter when it is sai4, but they c^mnot retrieve the naro or sound. These 
disorders have been observed .aiao|ig preschool children by Jansky and DeHirsch 
(1972) and by Mattis, French and Rapin (1975) in older children and young 
adults. ' \ 

In rcrod'iatlon, the children are provided with cuing tecjiniques such as 
Bultiple-chpipe questions of the first soCnd of the word, 'In reading, the 
children ©ay need more opportunities for recognition and association responses. 
Preqt^ntly we recomnend that rtie initial sight vocabulary be composed of nouns 
and verbs so the children can have the opportunity to asspciate objects or 
pictures with the printed fora, -y 

Revisuallzatlon problems also are found among, learning disabled children, 
T^9e may be noted in spelling when the child is expected to reyisualize let- 
ters or words. The teacher who uses writing to reinforce reading should be * 
avare of possible difficulties, and might provide models of letters near the 
student to aid recall, 

Reading instructors also should be aware of ik>ssible problems* in cross- 
Bodal learning, BircH and Belmont (1964) and Birch and Lcfocd (1963) stim- 
ulated considerable research on the subject of intersensorf learning, Tliey 
reported that. retarded readers "per formed less successfully on tasks rcquir- 

lat ^itory-visual. integration. Although some questiona have been raised 
r • 

ragarding these conclusions by Bryant (1968) and others, it is^r Impression 

•« • • 

(hiat covprehenaiva studief of children araKnceded to dctcJrmlne whether there 
«• dUuabmcm, In Intrssenstfiy or Integratlv. kmctlott* (Zlgpond, 1966). 
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^ Synfeollzatlon and Conceptualization 

• ■ \ : r> 

One the too^t critical aspects of leirnlng to Investigate Is the thlld 
. ability to symbolize, that Is,' to understand tliat various sounds and figures 

can stand for something. • Severe, global disorders o^ symbolist Ion are de- 

' ■ ' • W 

^ tected early In childhood^ vhen a «hlld falls to understand spoken words or 

sounds In his environment. Mild or mdderate problem^ nay nHt be detected 
tintll later when the child la expected to compreliend ,inore difficult words* 
or to read and write. ' . * 

^ ik research and diagnosis of learning disabled children the Investlga- 

tor should explore the breadth of the symbolic defitit, thaVls, wheth?r the • 
child has a generalized problem or one that U specific to.reading. Some 
of our research indicates that marry preschool children with auditory lang- 
uage disorders also have problems with the use of gesture (Knott, 1974). ' 
On the other hand, some children with severe language problems develop elab- 
orate pantODlne and may even respond to instruction with sign language. 

Our clinical experience wi^ children who were referred during the pre- 
•chool years indicates that many of them later have difficulty learning to ' 
read, write, and calculate. 

These., observations and studies. Indicate that one should not view any 
•IngU symbol) system such as reading la isolation. Rather, on« should In- 
yastigate the c(n|n:ehen»lon and use of all symbol systems » 

S^nca reading is often considered tOiV a visual symbol system super- 
f^sed oo auditory language, it is particularly important .to Investigate 
« May aspects of auditory verbal compreheiuion. This includes the ability 

to vodeMtand single words as well as connected speech. In general, chll- * 
^ 4tea do not comprehend what they read unless they oinder stand the spoken word. 
As indicated previously, children vith^ severe audltoryxUsorders will usu- 



aliy be. identified before they enter school; bovever, mild to moderate prob- 
lens 'nay go undetected if the child acquires enough language for general 
conversation* .Later, these.^chilciren often are referred because of reading 
comprehension pi^blems. « Some youngsters fall to comprehend specific classes 
of vor4s such as those' representing space and time Xe«g«, between, be.lov, 
middle, after) • OtKers only have difficulty with more abstract* vocabulary 
nsfid in, social studies and science, part icularly ' supe^-ordinates such as "ap* 
pliance" or "continent." 

Initially seine of these children may be quite deceptive because they 
may learn to "soUnd outf^ words rather quickly but they.do not under^^tand 
them* ,They arc word callers and are sometiines called "hyperlexic" (Hutten- 
lofher and Huttenlocher , . 1973) . Echolalic children jaay lApn to "read" word 
asKaa^ily as they learned to repeat them. For example, an eight-year-old- 
icored at the four-year level on a test o'lF^udi^tory comprehetision but at 
an ctght-^6ar level on a measure of oral reading. The latter required no • 
conprehension. His silent reading was limited to oi\ly a few words which 
hm could match with pictures. These children appear to "transduce" from 
one sensory system to another without translating.^ When this occurs it is 
very important to assess silent reading comprehension or to ask the child 
i^t the word means ^r what the story is about after he has read it. 

It is interesting to note that some of these youngsters cannot inhibit 
vmrbal responses on silent reading comprehension tasks. They roust rcjspond 
ormlly. Others are "overloaded" by oral reading tasks tr«.^Their reading com- 
prehension deteriorates <l/hen asked to read aloud and they seem unable to 
mooitor for meaning* In remediation comprehension is emphasized and or^l 
tm^ing is reduced. . ./ , ^ 

children with systolic deficits have no problems understanding 

. * • , 24 
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tingle words but they have difficulty with cosnected language or cons>l^x 
•yntex* r Failure to understand ccmplek sentence structure, ^ain, ©ay be 

reflected in reading complreh^nsion problems or. in understatVding of mathemat- 

f 

leal story problems. , * ' / . ^ 

During thd past several years there has been a ^Surge iof interest and ^ 
-'tesearch pertaining .to> syntax* The theoretical' construct^ of Chomsky (1957) 
and others- stiimilat^d wSny studies on- language development. They also pro- 
vlded the basis for 'test construction and programs of remediation^ (Lee, 1969; 
1974; Lee, Koen^^^skn^cht- and Mulhern, 1975). These developments, together 
wi-th new theoretical models of reading have fostered Investigations regard- 
ing oral syntax and various facets/of reading comprehension. Comprehensive 
•ystcms'of error analysis iiave been developed which aid the teacher in p^^n- 

N. 

nlng for children with problems (Goodman ^d Burke, 1972). 

The educator should att^pt to determine which 'syntactic and morpholog- 
ical rules the child has acquired and to whaf extent these rules are auto- 
matized. Although most normal children enter school with good language, 
sany with learning disabilities have delayed or deficient linguistic systems. 
If they are presented with reading material containing complex syntactic 
patterns they may be unable to utilize cdnt;extual clues or to anticipate 
vorda in sentences. • 

Janal^ (1975) reports that many young. children who ar^ 'Marginally 

raadj^ for school have difficulty %rlth syntax on sevecal levels. She says, 

**tbelr sentence memory spans are short, they Have some trouble following 
w 

graMMtlcally complex directions, and their. own sentences are often frag- 
Mnte4 and poorly constructed**..... the group pf phil|Ircn we meet for the 
first, tise durln|{ the middle school years' has trouble %rlth sentences and 
this iiltarferes ylth reading con^rchcnslon** <page "79) • 

. . 25 
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Several studies confirm the relationships between syntax and reading 
(Golinkoff/ 1975; Little, .1974) • Cromer and Weitoet (1966) and W^iner and 
Cromer (1967) are aiDong those who found relatfoashlps between reading com- 
prehension and syntax, . Using the Cloze techniquie they fo'und that the re- 
tponses of poor readers were less syntactlcall^f- correct than those of good 
readers* Kass (1966) found that subjects with severe reading disabilities 
were marginally deficient in the Gracjmatfc Closure subtest of the Illinois 
Test of Psycholinguistic Abilities (Kirk ^d McCarthy, 1968); 

An ^ntensiv^ investigation of several syntactic abilities ^ nonna^l 
and dyslexic children were completed by Vogel (1975), She' selected and/or 
deyis^ nine measures, of syntax and ^administered them to twenty notroal and 

r 

tven^ dyslexic boys with reading coroi^rehension problems, Jhe age range v 
Mt >^en years and four months to 4lght years and five months. She .groupe 
her tekts^ into the following five categories: (1) recognition 'of melody 
p«tten^X2) recognition of grammaticality, (3) comprehension of syntax, ^ 
(4) sentence repetition, and (5) syntax and morphology in expressive lang- 
uage, * She folmd the dyslexics were statistically diffctrent from th^ nohnal 
in recognition of melody pattern, sentence repetitlpn, and syntax and mor- 
^ology in expressive language. As a result of these findipgs Vogel empha- 
sises the importance of assessing syntactic ability when selecting reading 
MterlAls, She state's, the most is^ortant implication for the teach- 

ing of reading ^s that i^eaning Is conveyed priisarlly tfprough the syntactic 
structure rathet than the Individual words « Syntax carries the butden of 
the aessage" (page 82), She also states that if ?a child is having diffl- 
oilty In reading comprchcnsioqiJ!** there is a high probability that his diffl- 
cvlty is related to syntactic deficiencies,^ Therefore^ the asscssmcfit of 



syii(sctle ability should Be incltided In the evaluation and diagnostic pro« 
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endures*' (1975 ^ page 82).' 
ImpXlcatlons for Instruction 

« 

The overall program of reading instruction is based on the chilH/s strengths 
and weaknesses. Although the goal is to teach all children to read» the in- 
Itial approach varies wi^h the nature of the disability. Many fall into one 
of two ma jor^ categories — those who are deficient in visual processes and 
those who are deficient in auditory learning. We have cialled the formex: group 
visual dyslexics. Characteristically they have a tendency to reverse, ro- 
t«te» or invert letters, or transpose letters with words. SotDe attend to 
details' within vferds, or to the general configi4jration but not both. Some 
have *a reduced rate of visual percepti^. Most have visual ineiaory problems 
which prevent them from remembering whole wordsr^^^Because theiy cannot perceive 
and remeiid>er whole words , we use ^ synthetic phonic approach in remediation. 



letter founds are introduced , (a few consonants and short yowejs) 'and the 
student blends them into meaningful words* Letter names are not used in the 
'ewly stages; ted few, if any rvles are used* Rarely are associations such • 
as **a for' apple" used* The objective is to help the student u|^lock the code — 
to cocyvert the graphemes to phonemes as simply as possible* the form of 
thflf letters is kept constant since some children often find i^ difficult 
to read both upper and lower case print* Emphasis. is given Ito simultaneous 
auditory and visual sequencing and to phoneme -grapheme relationships during ^ 
ttm initial ^ase of instruction* 

' Thd basic approach to rea41na for the visual dyslexic circumvents his 
basi^vealcness and capitalizes on the strengths; however , work also ill done 
to iaprove the deficit* A two-pronged remediation plan Is used* Th^ objec- 
ti¥i is to assist the child fh l>oth word attack and Instant recognition* 
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In th€ past we found it was neither beneficial to bombard the deficit nor 

♦to raise all skills to a normal readiness level. Thus, the dual plan. How- 

ever, even when working on a specific deficit such as visual perception or 

« 

aeoory, one imist consider the most effective, "teacfhing circuit." If a child- 
cannot ^perceive letters i;i the normal way he probably will not benefit from 
beiftg given worksheets designed to improve visual 'perception. The teacher 
■ust decide how the materials can be used* so that the child can, In'fact/ 
see the similarities and differenQes. At^ times color cues may be used. In 
other Instances the size of the letters may be increased. In other cases 
faction, or extensive verbalization will be used to "lead the child's loqk- 
ing,*' The techniques are not selected ^Tt random, but are based on the child' 
pattern of 8tretig.ths and weaknesses. 

In contrast, tlie .auditory dyslexic usually cannot learn phonics and 
thereforrTs taught to T»ad whole wor.ds. Characteristically tbfese children 
h«v« disturbances in auditory perceptioa; rhyming, blending, analysis, and^ 
SSvtjr. Although gross discrimination may B]^^e<|*latc they fail to perceive 
•ounds within wor'ds. Matrjr have difficulty with oral readings. Because of 
these learning patterns, Che children are taught with an intrasensory vis- 
ual approach during the Initial stages of remediation. They are taught a ' 
eight vocabulary n^hich consists largely of nouns and verbs that is words 
i4iich can be associated with an object, experience, or picture; In this 
way no oral rcspo^se is required. While some children benefit from saying 
the words aioud, others, cannot concentrate on the visual image if they also 
must call up the audlAry. Therefore, even when phrases and sentences are 
first lotro^ced, the assignments are arranged so the child can match them 
vlCh pictures rather than reading aloud « In some respects tKe approach is 
•iailar to that used in leari^ng^a* foreign language. Words often are Intro- 



duttd l^unlts such as foods, clothing or transportation* Since no child 
can learn every word from visual ©ciDory, and since we want to help him with 
vord attack, a dual approach also is upsed with this group* As soon as a 
child has a substantial sight vocabulary, every attempt is made to help hijn 
with the auditory skills so that he can decode unfamiliar words. 

Our experience in recent years suggests that not all learning disabled 
children can be categorize^d in these broad groups. Hence, many' variables 
«utt be considered in assessment, and remediation. Various deficits inter- 
fere with the reading acquisition process, thus reducing the strategies that 
are tseeded for efficient reading. It is clear that the good' reader has many 
options to identifVwords including phonics, structural analysis and context. 
One or ©ore of^^ the disturbances described above may interfere with certain 
aspects of reading but not others. For example, children with auditory com-, 
prehension problems may fail to acquire meaning yet they can decode. Some . 
with syntax problems do not use contextual cues because they cannot antici- 
pate words in context. ^ ^ 

Itierefore, several critical questions are raised with regard to early 
reading Instruction* 

(1) What is the nature of the input stiimilation? I. ijt priinarlly vis- 
ual; does it conbine auditory and visual stimilation; are all sensory chan- 
oals^used siaultaneously? ^ 

(2) What is the expected response from the child? Is he expected to 
■atdi figures or to aiari something? Is he expected to give an oral response? 
Does lie need to know how to write? 

(3) Miat Is the nature, of the vocabulary? On what bast* were the words 
aaleetejA? How controlled Is the vocabulary? 1km the words have a consistent 

i-frapheM rel^onshlp? How »any meaningful words #re used Specif- 
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Ically nouns and verbs)? Is the vocabulary useful, to the student? Can a 
reco^itiop response be u^ed? 

(4) ' What is the nature of the sentence structure? Is it similar t6 the 
child's language? Is the sentence length beyond the range of his auditory 
netDory span? 

(5) What is the' nature of the content? Is the material in keeping with 
the child's level of experience and interest? 

(6) Does the method; tequird deductive or inductive thought processes? 

/I 

Arc rules learned explicitly or^riplicitly? 

In addition to the .preceding questions, the*.teacher analyzes reading books 

• ^ ... ' 

for other fap tors such as the size of print, the amount of material on a page, 
variations in letter case and size, spacing between words and lines, length of 
story^ and nature of the pictures or illustrations. 

These constitute but a few of the variables to consider when teaching 
learning disabled children. Others include the level of intelligence, language 
.moA experience, ks we learn more about children Vnd about learning processes, 
undoubtedly more variables will be included in the plan* In essence, the 
leaming/tfisabled childly be lika&ned to a special type of Qomputer. Ihe / 
cOBimter has. a potential capacity for processing information.. However, it 
viU funct£on properly when fed with a program which^ satisfies the necessary 
criteria for production. Afthough thefc are countless variables to control 
and consider when dealing with Something as complex as the human brain and 
tha reading process, the years ahead can be exciting as we study these variable 
ia'attpre tystcmatic fashion* <^ 



30 



476 



REFERENCES 



Atchison, Margaret* Variables Xitf luenc4.ng Phonemic DtscrxTntnation Perfonn ^ 
•pcc in Konnal and Learning-Disabled First-Grade-Chlldren , Unpublished 
doctoral dissertation. Northwestern Univ^sity, 1975. 



Bakan, P. Attention * Princetoni D. Vaq Nostr^d Co., 1966. 

Baker, H. and Leland, B. Detroit Tests of Learning Aptitude . Indianapo- ^ 

• lis: The Bobbs-Herrill Co*, Inc. 

^irdt, H. acid Belioont, L. Auditory -visixtfl integration in normal and re- 

• tarded- readers. American Journal of Orthopsychiatry . 34 ; 851-8^?? 

1»4. 

*- " ^ ^ „ ' 

Birch, H. ta4 Leford, A. Intersensory developxDent in children* Monographs 
of the Society for Research in Child Developacnt * 28: 5, 1963. 



Blalock, J. and Johason, D. A study of play behavTor in preschool learn- 
lag disabled children* Unpublished paper presented at itha 11th annua^ 
. conventioQ 9f the Arsociatlon of Childran with Learning ]>isabilijties,. 
■oMtoii. 1974* 

- V ■ , ■ • • 

Bryant^ P* CouHoota on the design of developmental teudies of crossmodal 



mt^iag and ctosa-vodal tranafar* Cortex * 4: 127-137, 1968 < 



9 8* An Inveatlytion of the Relationship betveee Sequential Mcoory 



31 



an< Oral Reading Skills In Normal and Learning Disabled Children , 



Chcsskyj 
Cobb, S 



^476 



Uniubllshed doctoral 4llssertation, Northwestern University, 1975» 



N. Syntactic Structures ♦ . The Hague: Mouton and Co., *1$57. 
Borderl^ds of Psychiatry . Cambridge: Harvard U. Pres^, 1948, 



Colarusuo, R.. and Rainaill, D. The Motor Fxee Test of Visual* Perception . 
\ • . 

, • Smi Ra|«el^ Calif. i Academic Therapy Publications, 1972. 

Qoimdrs, C. K. What parents need to know about stliaulant drugs and sp^- 

j 

ediication. Journal of Learning Disabilities . 6: 349-351, 1973< 



c|al 



Crooer, V. and'Veiner, lif'. \ Idiosyncratic response patterns ajDong good and 

poor readers.' Journal of Consulting Psyt|iology . 30; 1, 1-10, 1966. ^ 
Cmickshank, W, et al. A Training Method for Hyperactive Children . Syra- 

. . / 

^ cuse: Syracuse University Press, 1961. 

Dytsan^ R., AckenoTn, P«« Cleaents, S. and Peters, J. Specific learning 

disabilities: An «ttentional deficit syndrome. In H. Myklebust (ed.), 
Prctftrcss in Learning Disabilities: VoTupe II . New York: Grune & 
SCirattOD^ 1971. ^ ' r 

Flji^^ F. and ^yma, M. l[elationship between reading and selected auditory 

; • - 

Aillti«s of thir degrade diildrea. Journal of Speech and Hearing Re- 



32 



^ ' . '477 



>^Mrch . 13: 731-740, 1970. 
Frostig, M. and Home, D, The Frosttg JProgram for the Dcveloppent ^of Vis - 

ual Perception: Teacher's Guide , - Chicago: Follett, 1964, 
Trostig, M,, Lever, D^, and Whittlesey, J. The Marianne f'rostig Develop - 

icntal Test of Vtsxial Perception . Palo Alto: Consulting Psychology 

Press, 1964. 

Gardner, R. The needs of teacher* for specialized information on the de- 

♦ 

velopoent of cognitive structures. In W. Cruickshink (ed.). The Teacher 
of Brain-Injured Children . Syracuse: Syracuse University Press, 1966, 
Gibson, E, Principles of Perceptual Learning and Developoent . New York: 
^^leton-Centuiy-Crofts, 1969. 

\ 

Clb^, E. }ua $evin, H. The Psychology of Reading . Cambridge, Mass.: 
Dm Mir Press, 1975. ' ^ . • 

Colinkoff, R» A covparisoo of reading comprehensloa firocesfes In good and 

• - ♦ ^ 

poor conpr^enders. Reading Research Quarterly . 1^: 4, 623-659, 

t Tf» Bwko* lead lug Mlscuc Inventory . Rev York: Macaillaa 



MklUhiag Co., Iiie,,.1970. 



33 



478 



Grossman, H. Psychopharmacology in learning and behavior disorders of chil- 
, dren« In W. Cruickshank (ed.). The Teacher of Brain-Inyured Children . 
. Syracuse: Syracuse University Press » 1966^ 

Rallahan» D. .and Cruickshank, W, Psychoeducational Foundations of Learning 
Disabilities , Englcwood Cliffs, N.J.: Prentice Hall, 1973. 

B^llahan, D., Kauffman, J., and Ball, D. Selective attentJLon and cognitive 
tempo of low achieving and high achieving sixth grade males. Percep - 
tual and Motor Skills . 36: 579-583, 1973. 

Ballahan, *D. and Kaii^fman, J. Introdwtion to Learning Disabilities: ^ A 

' " Pgycho^Biehavioral Approach ♦ EnglciK>od Cliffs, N.J.: Prentice-ftall, 
1976. 

Handll, D« and, Larsen, S« The rel^lfllonship of selected auditory percep- 
, tu^l skills and reading ability. 3o\iTCiAl^6t Learning Dtf abilities '. 

I: 429-436, 1974. / * 

Htttls, A. How to Increase Beading Ability . (5Ch ed.). New York: David 

r 

NcKqr Co., Inc!., 1970. 
Brtb, D. Tho Mal-autonoBOus process: Its fi#ture «nd nurture. Aiaerlcan 

" ■ . ■ 34 ■ 



479 



* ' * I * • 

Blnshelvood, J» Congenital Word Blindness , London: Levis, 1917, 

Hooky ?• A Study of Heta^linguistic Awareness and Reading Strategies in 

. Proficient and Learning Disabled Readers . Unpublished doctoral dis- 

•ertation. Northwestern University, 1976, 
Huttenlocher, P. and Huttenlocher, J. A study of childrerv-vlxh hyijcrlexia, 

Weurology . 26: 1107-1116. 
Jansky, J. The^ marginally ready child. Bulletin of the Ortcm Society . 

25: 69-85, 1975. 

Jansky, J. and deHirsph, K. Preventing Reading Failure . New York: Har- 



par & Row, 1972. 

Johnson, D. Children^vlth coonunicatlve ^sorders. In J. Gallagher (ed.), 
^ Tbe Applic3^on of Child Development Research to Exceptional Children o 

tMtooy Va«: The Council for Exdeptional Children, 1975 • 
jbfanspQy Do, Educational principles for children with learning disabilities 

BdiabilitatioD Literature > 25: 12, 354-360, 1967. 



JdfaMOn, D. Traataent approaches to dyslexia. ^ International Reading -Asso - 

* " elatlOMr; Conference Proceeding^ . 13: 95-102, 1969. 

* * 

MkMOn, P, «ad Jaaa, t. A atttdy of baptic ptroeption in preschool nomal 

. • ' 35 . ' ' 



« 

and learning ijisab led children. Paper presented at the 51st Annual 
Internat^pnal Convention of The Council for Exceptional Children^ Dal- 
U», 1973. 

JohnsOT, D. and Myklebust, H. Dyslexia In childhood.- In J. Hellmuth (ed.), 
Xearnlng Disorders; Volume I . Seattle: Special Child Publications, •, 
1965. ' 

Johnson, D; and Myklebust, H. Learning Disabilities; Educational Princi - 

pies and Practices . New York; Grume & Stratton, 1967. 
Kagan, J. laqnilsive and reflective children: Significance of conceptual 
tcapo. In J. D. KrunJ>Qlz X^.), Learning and the Educational Process ^ 
Chicago: Raul'McIially/ 1965', 
KAgan, J. Reflect lon-iiqnjlslvlty and reading ability in primary grade cliil- 

dren* Child Development s 36: 609-628, 1965. 
Kaliaki, L. The brhin-injured child: Learning by living in a structured 
•^ttii««. Aaerican Journal of Mental Deficiency . 63: A, 688-696, 
>. , 1959. 

Xl^s, C. Ptycbollnsulstlc disabilities of children with reading problcn*. 
IitCtt<lon4l Children .' ^32: * 533-53$, 1966. 



• • 481 

KatSy P# A* and Deutsch, M« Relation of auditory-visual shifting to read- 

4 ing achievexnent. Perceptual and Victor Skills , 17 ; 327-332, 1963. 
Xavanaghy J. and Mattingly, I. (eds,). Language by Ear and by Eye: The 

Relationships between Speech and Reading . Cairirltige, Mass.: The MIT 
Press, 1972. . 

K^ogh, B. and McDonlon, G. Fi^ld dependence, impulsivity and learning dis- 
abilities. Journal of Learning Disabilities . 5: 331-336, 1972. 

Kirk, S. A., McCarthy, J., and Kirk, W. Ulinoig Test of Psycholinguistic 
Abilities, Revised Edition . Urbana:* University of 111. Press, 1968. 

Lee, L. Developmental Sentence Analysis . JEvanston, 111.: Northwestern 
University Press, 1974. 

Lee, L. Horthvestem Syntax Screening Test . Evanston,' 111.; Northwestern 
' Ihilverslty Press, 1969. 

Lee^ L#, Kbenigsknecht, ^R. A#, end Mulhem, S. Interactive Language Devel - 

eisgent Teaching; The Clinical Presentation of Grawnatical Structure . 

■ordilKsst^m University Pt^ss, 1975« 
Libexven^ I.^ §henfcweiler» D«» Fischer^ F«, Carter, B. Explicit syllable 
mui phope— segBentatlon In the young child. Journal of Expcrlreciif 1 
Child Prrcholoinr . 18: (2), 201-212, 1974. 

37 



- * . ' « 482 p 

* » *» 

Little » L, A Study of^thT^el^^ Between Syntactic Development and 

Or«l Reading Substitution Mlscues of Average and Disabled Thlrd-Gra^e ♦ 
Readers ,. Dopublished doctoral dissertation. University of Kansas, 1974, 

Mattlngly, I* Readtog, the linguistic process, and linguistic awareness.^ 
In J. Kavanagh and I. Mattingly (eds.). Language bv Ear and by Eye ; 

The Relatlo^hlp^ between Speech and Reading , Cambridge, Mass. : The 

# * - 

MIT Presa, 1972. 

lUttis, S., French, J., and Rapin, I. Dyslexia in children and jj^oung adults: 
Three independent neuropsychological syndrome's, Developtnental Medi - 
cine and Child Neurology . IJ: 2, pO-163, 1S75, 

Myklebust, H., Bannochle, M., and Klllen, ^. Learning disabilities and 

~ . • ■• ■ . . 

cognitive processes^ In R. Myklebust (ed.). Progress i n Learning 

Di—bilittes; Volume II . New York: Grune & Stratton, 1971. 
Myklebyst, J. and Johnsqo, D. , Dyslexia in children. Exceptiona l Children. 

29: 1, 14-25^ 1962. i ^ 

MftisMr, U. Cognit^e Psychology . *New York: Appleton, l967. 
ItetbiCt, J. A. An Investigation of the Generality of Re flection-Imnulsivity 

in Relation to the Perfonnance of Third Grade Children on the Illinois 

38 



483 



i 

Test of Psycholingulstit Abilities. Unpublished doctoral dissertation, 

■ y ■ 

Dniversit/^ft Kansas, 1974. ' " \ 

Orton, S. T. Reading, Writing and Speech Problems ipn Children . New York: 

w; W. Norton, 1537^ 
♦ 

Savin, H. P. What the child knows about speech when he starts to learn 
^o^ead, 1^1 J, F, Kavanagh and I, C, Mattingly (eds.). Language by 
Ear and by Eye ; The Relationships between Speech and Reading. Cam- 
bridge, Mass.: The MIT Press, 1972. 

Sperling, G. Short-term meiaory^ long-t«ra memory,! and scanning in the proc- 



essing of visual InfofSiation;. In y. A. Yoihig 



and D. B. Llndsley (eds.). 



i. - , t'-^ 

Early Experience and Visxial Information Process ij^ in Perceptual and 



Reading Disorders . Washington, D.C: National Academy of Sciences,- 



1970. Pp. 198-218. 



Straiiss, A* and Lehtinen, L. Psychop^ jhology and Education of the Brain 



Initired Child> Volume 1 . .New Yor|: ^.-^^Snmc ^ Stratton^l947. 



Tcaplin, M. Certain Language Skills in Children ., I^titute of Child Wel-» 
fere Monograph Series No* 26* Minneapolis: Universi^ of Minnesota 
frtss, 1957. 



Voge 



184 > 



t 

i 



1 . ; ■ > 

Veniw^JM^ D. Reading and Its Dif ficultles ^ Cambridge: Cambridge Univer* 



•ity J^ess, 



1: 



, S. ^n Investigation of Syntactic Abilities in Normal and' Dyslexic 



Children . Baltimore: University Park Prjess, 1975. / 

H I ' * 

Vepffia^y J. Auditory discrimination, speech and reading. The Elementary 
phool Journal s 60: 325-333, 1960. 

> . . . . : . ' . 

Vepsnan]| J. Auditory Discrimination Test . Chicago: Language llesearch Ai- 



8o|:iates„ 1958. 



Veiner, M. and Cromer, W. Reading and reading difficulty: A conceptual-" 
analysis, j yarvard Educational Review . 4: 37, 620-643, 1967. 

ZlgiBOod, il« Intrasensory and^ Intersensory Processes In Normal and Dyslexic 

1 

Children , Unpublished doccoral dissertation. Northwestern University, 



1966.. 



KMC 



40 



May 21~P.M. . . ' ^ 



} 



QLA^ 



OPEN DISCWMON OF JOHNSON PRESENTATION 
: Doris, *arenLt those a lot of etiological studies? 



JOfUiSON: The question of etiology always coows up. We routinely go througn 
inMnsive case histories with this entire population^ and. I- think it is not fully 
clear in all^c^s^s exactly what role etiology plays. In one of our studies' of 60 
. reading diiabled children it looked as though there could be multiple 
etiologies, iacluding genetic factors, difficulties at birth, and difficulties 
prenatally and akmetlmes postnatally. Those are generally the four^big 
categoj:*ies. I think there are variables we know nothing about. 

We have -an increasing nunber.of familial cases now, and it's interesting 

that in, some cases where we have two 6r tliree children in the family with a 

severe laqguage disorder, * the parents will say, •»! had-trouble with thii area of 

, leAmlng," In one C4se\. the father is an artist. He 3ays he ^111 has trouble 

With the pronunciation of aulti*sy liable words ^ with an auditory sequence, and 

■* ^ . » 

you aee very much the the save pattern in hia youngsters. 0, 

» \ *■ 

* 

f. ' SMITH; Can you give any indication of ubat proportion of the pQpuIation 
;tbM« problau? 

JOBISOl: The figure te^ to be 1} to 3%, but you will bear aH'lMidence figure . 
of lOf to 155 in . aoae sobool systeu. .1 prefer to de§l witb this bard core 
iMutting disabled popula^Ilh and' haT«' loo^ at that to as -^a reasQdable 
hear*. * ' 



HimS: Bow ib the population distributed J.n terms of age <of referrals? 

Er|c ' V . • . 'iss^l « ' . ; 



May 21— P.M. ' 

JOHNSON: The children vho come to our center are referred by a school, a 
physician, or the fainily% We are -40 a teaching-traj^ng institute, so we keep a 
cross section of all ages. At any one 'tirn**, we would have 10 or 15 preschoolers, 
and the probably 10 or 15 elementary, high school, and adult levels. I did one 
study to look at the most frequeat.age of referral years ago. iige 9 was when the 
greatest timber of children were referred. Those with severe , oral, language 
problems maybe identified as early as 2^ Those referred at the age of 2 tended 



to be siblings of children who already language delays of some kind. 

CHOMSKY: 1 guess we are looking at seme of the better successes, fairly 'dramatic 

'ones. What kind of success rate do you tend to have? ^ 

^ 

JOHNSON: Even success cases take a long, long timp. 

Hecess 
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